CONTEXT AND OBJECTIVE: Meat is a food with high nutritional density that has significant participation in the Brazilian diet. However, in excess it can cause harm to health. The aim of this study was to analyze the meat intake (g/day) among adults according to sociodemographic, behavioral and health situation characteristics, and to assess the types of meat most consumed. DESIGN AND SETTING: Cross-sectional population-based study conducted in the city of Campinas, São Paulo, Brazil, in 2008 and 2009 . METHODS: Two-stage cluster sampling was used. The analysis included 948 adults between 20 and 59 years, who were participants in the Campinas Health Survey. Meat intake was assessed using 24-hour dietary recall. RESULTS: The mean meat intake adjusted for sex and age was 182.3 g (95% CI: 170.6-193.9 g), with significantly lower intake among women, individuals aged 50 years or over, those with the presence of two or more self-reported chronic diseases and those with three or more health complaints. Higher meat intake was found in segments with intermediate monthly family income (between 1 and 3 minimum wages), those with 16 or more appliances per household and those who consumed soft drinks seven days a week. Beef was consumed most frequently (44%) among the meats in the diet, followed by poultry, fish and pork. CONCLUSION: The data from this study reveal high meat intake in the population of Campinas and identify the segments that need to be prioritized for strategies directed towards appropriate meat intake.
INTRODUCTION
Meat is a food group with significant participation in the Brazilian diet, and is used in the main course of most meals. It is a food with high nutrient density that provides an important source of high-quality proteins, vitamins and minerals for the Brazilian population, especially as a source of vitamin B12 and heme-iron. 1 Brazil is also the second largest producer of beef in the world, and ranks highly with regard to production levels of other meats like chicken and pork. 2, 3 According to a national dietary survey, the Brazilian meat intake corresponds to 151.8 g/day. 4 Compared with other foods, meat has greater participation than fruits (86.1 g/day), vegetables (24.6 g/day) and legumes (40.7 g/day), thus demonstrating its significant participation and intake. 4 Other Brazilian surveys have also indicated that meat intake has increased over the years. 5 Between the periods of 1974-1975 and 2002-2003 , the participation of meat in the diet increased by almost 50%. 6 The Brazilian Ministry of Health recommends that the maximum total meat intake should be 100 g per day, which corresponds to a portion of 190 kcal. 7 The latest Brazilian dietary guidelines also emphasize that unprocessed lean meat should form part of a nutritionally adequate diet and it is recommended that the intake of red and processed meat should be reduced. 1 The World Cancer Research Fund International (WCRF) has established a maximum recommendation of 500 g for red and processed meat per week, 8 since these are the types of meat with higher quantities of cholesterol and saturated fat. These types of meat have been described in longitudinal analyses as risk factors
for chronic diseases such as colorectal cancer, 8 type 2 diabetes mellitus, 9 atherosclerosis and other cardiovascular diseases. 10, 11 OBJECTIVE Given the importance of meat intake within the national scenario and the potential problems relating to excessive meat intake, the objective of this study was to describe the average meat intake (g/day) among adults ages 20-59 years old in the city of Campinas, São Paulo, Brazil, according to sociodemographic variables, health-related behavior, morbidities and body mass index (BMI); and also to identify the types of meat consumed by this population. 
METHODS

This was a cross
Study variables
The dependent variable was the mean meat intake (g/day).
The set of independent variables analyzed was the following.
Socioeconomic and demographic information: gender, age The average meat intake was estimated and differences between the means of the subgroups investigated were ascertained by means of simple and multiple linear regression, considering a 5% significance level for associations with the variables analyzed. The means were adjusted for age and sex.
Meat was classified according to animal origin and the type of processing, as follows: beef, poultry, pork, fish and processed meat, i.e. meat of any animal origin that had been subjected to industrial processing, so as to manufacture sausages, hamburgers, nuggets and other meat products. The relative participation of meats in the diet was calculated by dividing the total for each meat group (g) by the total meat in the diet (g). The mean intake of the separate types of meat was also calculated, using the following four categorizations: red and processed; poultry; fish;
and pork.
The interviews were typed into the database using Epidata 
RESULTS
In the present study, 957 adults were interviewed. Among these, 9 individuals The most prevalent type of meat consumed was beef (41%), followed by poultry (22.8%), processed (16.8%), fish (8.4%) and pork (7.9%).
The daily mean total meat intake was 191 g (95% CI: 179.1-202.8), and the intake was significantly lower among women, and among individuals aged 50 years or over, compared with those between 20 and 29 years of age. Meat was more often consumed among individuals who reported per capita family incomes of between one and three minimum wages, and among those who had 16 or more appliances in the household ( Table 1) . Table 2 shows that elevated meat consumption was associated with intake of soft drinks seven days a week, but that no other health-related behavioral patterns showed significant associations. Table 3 shows that there was lower meat intake among individuals with two or more chronic diseases. Individuals who reported the presence of three or more health complaints also had statistically lower meat intake.
DISCUSSION
The most important results from this study were that there was high dietary intake of meats among males and among individuals who reported monthly income of 1 to 3 minimum wages, those who had 16 or more appliances in the household and those who drank soft drinks on a daily basis. On the other hand, lower meat intake was observed among individuals aged 50-59 years than among those aged 20-29 years, and among individuals who reported the presence of two or more chronic diseases and those with three or more health complaints.
A separate analysis on the types of meat demonstrated that the highest intake was attributed to poultry, followed by red and processed meats. Higher demand for poultry has also been observed in the American population. 15 The current literature does not demonstrate any higher incidence of colorectal cancer when the lean meat intake is within the recommended amounts. 16, 17 The American Heart Association recommends a maximum of 170 g of lean meat
per day, which includes cooked poultry without skin and fish as important sources of high-quality protein in the diet. 18 On the other hand, red and processed meats have been demonstrated to be risk factors for cardiovascular diseases 9,11 and colorectal cancer. 16, 17 The findings relating to pork remain contradictory, since this meat has been shown to have no effect on metabolic syndrome, 19 while its effect on colorectal cancer is unclear. 17 At the same time, this meat type is usually analyzed inside the red meat subgroup, 9 thus participating in the same group as beef and lamb in most analyses. that beef (4.42%), chicken (4.03%) and processed meat (2.22%) were the meats with highest participation in the national diet. 20 Daniel et al. studied the American population and found similar distribution: 58% of the meat intake consisted of red meat (beef and pork), 32% poultry and 10% fish;
processed meats were analyzed separately and corresponded to 22% of the overall meat intake. 21 The average meat consumption of the population of Campinas (182.3 g) is higher than the national average. Evidence from the BHBS (2008/2009 ) showed that the national per capita meat intake was 151.8 g/day. 4 Meat intake in Campinas was also greater than the total meat intake of 136. Regarding gender differences, men were found to eat 67 g more meat than women. Other Brazilian studies have also indicated greater meat intake among men, especially for beef. 4, 5, 22 Data from a telephone survey conducted in Brazil showed that men ate twice as much meat with visible fat as women did. 23 This gender difference is related to the female concern for healthier food choices. Females are cautious about calories and fat content and usually select a diet with more fruits and vegetables instead of meat. 24, 25 Individuals aged 50 to 59 years had significantly lower meat intake than those aged 20-29 years, and this result was similar to what was found in NHANES. 21 The Brazilian telephone survey of 2013 also revealed that meat consumption was lower among older individuals. 23 Aging is accompanied by a greater risk of chronic diseases, which may influence individuals to improve their food choices and seek guidance from healthcare services, where disease control information is available. 26 Regarding socioeconomic factors, higher dietary meat intake in the intermediate stratum of income was also observed by Carvalho et al. in the city of São Paulo. 22 This pattern of meat intake among individuals with average income is associated with a trend towards eating meat as their income improved. The number of appliances in the household is considered to be a proxy variable for income, and it was observed that the individuals in the intermediate stratum of income were the ones with the greatest number of appliances in the household, thus explaining the greater meat intake in these categories.
Researchers using data from NHANES 2003 evaluated education levels as a proxy indicator for income, and demonstrated the same distribution of meat intake. 21 This behavior indicates that the price of meat is still the determinant for access among lower-income populations.
Meat intake has shifted with the nutritional transition and the urbanization process, which has reduced the cost of meat based on government investment in livestock. This change has allowed lower-income individuals to purchase more meat, thereby bringing good protein and micronutrient sources into their diet. On the other hand, there have been increases in meat intake among individuals whose socioeconomic situation has improved, since meat has become much more attractive than fruits and vegetables because of its reduced price. 27 Meat intake is linked to anthropological and symbolic factors regarding the status of eating meat and this also explains why income is an associated factor. 28, 29 The association between soft drinks and meat intake can also be explained by the change in cost. It also relates to urbanization and the nutritional transition, since the intake of CI = confidence interval; *adjusted for age and sex; † reference category. sugar-sweetened beverages has increased with the reduction in cost of sugar as a commodity and the popularization of these beverages in the Western diet. 27 The lower meat intake among individuals with two or more chronic diseases and among those with three or more health complaints can be discussed based on the results from Barreto and Figueiredo, who found that the intake of meat with visible fat was inversely associated with the presence of one or more chronic diseases among adults of both genders. This was due to the behavioral change that usually occurs after a chronic disease has been diagnosed. The presence of chronic diseases increases attendance at healthcare services, where individuals receive information relating to health and nutrition. This is usually accompanied by lifestyle modifications in order to minimize the consequences of a disease. 30 One of the limitations of the present study arose from the application of a single 24-hour dietary recall, which thus did not allow this study to assess the usual diet and limited the possibility of assessing intraindividual variability.
Nevertheless, although only one 24-hour recall was collected, these recalls were conducted on different days of the week, and also included weekends and different months of the year, thereby reducing interindividual variabilities. 31 Another limitation of the present study was the self-reporting of information on the presence of chronic diseases that had been diagnosed by a physician, and of height and weight data.
Although this constitutes a limitation, Almeida et al. 32 concluded that such information is consistent, through comparing individuals' self-reported prevalence of chronic diseases and self-assessment of health with the observed impairment of individuals' daily activities and the existence of situations of being bedridden. 32 Concerning the use of self-reported height and weight information, epidemiological surveys commonly use self-reported information, 5 and such data has been shown to be valid. 33 A study on a similar population demonstrated good comparability between assessed and reported height and weight information among adults. 34 In addition, since this was a cross-sectional analysis, it provided a snapshot of the population at a single time and associations based on cause and effect cannot be predicted.
CONCLUSION
In the population of Campinas, the individuals whose meat intake was higher were male, younger adults, individuals with an intermediate family income, those with daily soft-drink intake and those who presented fewer chronic diseases and health complaints. All of these groups presented high average total meat intake, compared with the findings from Brazilian studies and studies in other countries. Furthermore, red meat was the most prevalent type of meat consumed.
The conclusions of this study demonstrate that there is a need for public health interventions from clinicians and researchers with the aims of providing information on the recommended total meat intake and of counseling patients regarding the health risks of high intake of red and processed meats and the importance of choosing lean meats as part of a healthy diet.
